One new iridoid glycoside, lagotisoside F (1), was isolated from Lagotis alutacea, along with three known analogs, lagotisoside D (2), 6-O-α-L-(4 -O-(E)-cinnamoyl) rhamnopyranosyl-catapol (3) and globularin (4). Their structures were elucidated by extensive spectroscopic analysis and by comparison with data reported in the literature. Compounds 1-4 were evaluated for cytotoxic activity against HL-60, MCF-7, A549, SW480, and SMMC-7721 cells and exhibited no appreciable activity with IC 50 values above 40 µ M.
Introduction
The genus Lagotis (Scrophulariaceae) is represented with 17 species in China, mostly growing in the southwestern part of the country on mountains of 3000 meters above sea level or higher [1] . Several species such as L. alutacea, L. glauca, L. yunnanesis, and L. brachystachya have long been used in Tibetan folk medicine for the treatment of fever, high blood pressure, and acute and chronic hepatitis [2, 3] . In the literature, the chemical compositions of two species of Lagotis have been studied. Flavonoids were isolated from L. brachystachya [4] , while phenylpropanoid glycosides and iridoid glycosides were found in L. stolonifera [5] . In our efforts to seek structurally interesting compounds from medicinal plants growing on the Yunnan-Tibet Plateau, we investigated the chemical constituents of L. yunnanesis, and have found a series of iridoid glycosides [6 -8] .
As part of continued investigations on the genus Lagotis, L. alutacea has been examined. To the best of our knowledge, no phytochemical study on L. alutacea has been reported as yet. As a result, one new iridoid glycoside, lagotisoside F (1), was isolated from this plant, together with three known analogs, lagotisoside [9] and globularin (4) [10] (Fig. 1) . Their structures were elucidated by extensive spectroscopic analysis and by comparison with data reported in the literature. Herein, we report on the isolation and structural elucidation of the new iridoid glycoside 1 from this plant. In the case of a β -rhamnose, the coupling constant normally is approximately 4.2 Hz [11] . The position of the 3,4-disubstituted-(E)-cinnamoyl moiety was determined by comparison of the 1 H and 13 C NMR spectra with those of unsubstituted 6-O-α-L-rhamnopyranosylcatalpol (5) [12] (Fig. 1, Table 1 ). The C-2 signal of 1 was shifted downfield by 1.9 ppm; the H-2 signal was also shifted downfield by 1.96 ppm, whereas the signals of H-3 , H-4 and H-5 were shifted downfield by 0.11, 0.01 and 0.02 ppm, respectively. These features were compatible with the attachment of the acyl group to the C-2 of rhamnose. This assignment was confirmed by the HMBC spectrum.
Results and Discussion
In the HMBC spectrum (Fig. 2 ), the correlations of δ H = 5.20 (H-2 ) to δ C = 168.6 (C-9 ) confirmed that Fig. 2 . The correlations between H-1 and H-6, H-1 and H-7, H-6 and H-7, as well as H-5 and H-9 suggested that the relative configurations of C-1, C-6, C-7, C-5, and C-9 in compound 1 are identical to that of catalpol [10] .
Therefore, the structure of compound 1 was elucidated as 6-O-α-L-(2 -O-E-3 ,4 -dimethoxycinmamoyl)rhamnopyranosylcatalpol, named lagotisoside F.
Compounds 1-4 were evaluated in vitro against a panel of human tumor cell lines, including leukemia (HL-60), breast carcinoma (MCF-7), lung carcinoma (A549), colon carcinoma (SW480), and myeloid liver carcinoma (SMMC-7721). The compounds lacked activities against all tumor cell lines investigated at the concentration of 40 µ M.
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Conclusion
In summary, one new iridoid glycoside, lagotisoside F (1), and another four known analogs were isolated from L. alutacea. Compounds 1-4 were evaluated for cytotoxic activity against HL-60, MCF-7, A549, SW480, and SMMC-7721 cells and exhibited no appreciable activity against these tested cell lines with IC 50 values above 40 µ M. 
Experimental Section

General
Extraction and isolation
The dried whole plants (5 kg) were extracted four times with 95 % EtOH (4 × 20 L) at room temperature for 7 days, and the combined extracts were concentrated in vacuo. The residue was suspended in H 2 O, and then partitioned with petroleum ether (4 × 2 L), EtOAc (4 × 2 L) and n-BuOH (4 × 2 L), successively. The n-BuOH extract (436 g) was subjected to chromatography over silica gel, eluting with EtOAc-MeOH (80 : 1 → 0 : 1), to afford eight fractions (A-H). Fraction F (160 g) was purified by silica gel chromatography eluted with CHCl 3 -MeOH (80 : 0 → 0 : 1) to give six fractions (1 -6 
